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DISPOSITIF DE MISE EN PLACE D WE ENVELOPPE FILTRAMTE 
A L'INTERIEUR D'UN PUITS 



La pr^nte invention coocerne un dispositif dc misc en place d*une 
envdoppefiitrante^ IMnt^rieur d'un puits. notamment d*un puits p6ux>l]er* et plus 
pr£cis6ment k 1 *int^neur du chemisage de ooosc^idatioo du puits. 

Dans un puits de production p^troli^re, au niveau de la region du sous-sol 
S qui conttent les bydrocaibures - couramment appel£e *'r<servdr • ie chemisage qui 
constitue la parol proprcment ditc du puits pr6sente des perforations par lesquelles les 
hydrocarbures peuvent p6n6lrer^ I'int^eurdu puits. 

lis sont v6hicul£s ensuite vers la surface (t^te de puits) A travers un tube 
coaxial au chemisage, et de plus petit diam^tre. 
10 Le centrage et Vitmch&ti de ce tube - qu'on appelera ci-apr^ ''tubing de 

production**- dans le dienusage sont r6alis6s au moyen d'un obturateur, couramment 
ddsignd par le terme anglais ''packer^. 

II est assez courant que des particules de sable soient entraln^es par les 
hydrocarbures liquides, du reservoir k I'intdrieurdu puits. k Havers les perforations du 
15 chemisage. 

C*est notamment le cas lorsqu*on a affaire k des r^rvoirs gr^seux non 
consc^idds, des reservoirs k faible dmcntalion ou k faible profondeur. 

Ced peut 6galement ani ver avec des puits dent le d^bit est 6\ev6, ou en cas 
d'arriv^e d*eau due k la d^Mtion du r6servoir. et pour d'autres raisons. 
20 Le trarisfert de sable dans le puits pose des probltoes importants sur le 

plan technique, car il pr&cnte un risque d'obstracUon du puits et de d^faillance des 
dquipements dc fond, ce qui entrainc bicn 6videroment unc baisse dc productivity. 

De plus, les particules dc sable provoquent une Erosion des diff brents 
mat£riels mises en oeuvit, ce qui augmente les ooOts d'cntretien du puits. 
25 Pour rfisoudre ce probltee il est connu de recourir k des cr^pines 

m^talliqucs instaildes, soit avant la mise en production du puits. soil aprte la mise en 
production, quand le puits vietllissant se met ^ produire du sable. 

Par construction, le diam^tre extdrieur dc ces cr6pines est proche du 
diam&trc int6rieur de la paroi k trailer. 
^0 Quand les cr6pines sont installdes avant la mise en production du puits, 

elles sont pr6vues dans Tarchitecture du puiu ; lew mise en place ne pose done g^6rale- 
ment pas de probldme, car clle est effectu6e avant 1 'installation du "tubing de production". . 



^099/25951 



PCr/FR98/W352 



La prdsentc invention n*a pas pour vocation de se substituer ^ ces 
techjiiques connues. 

Quand ies crfpines doivcnt Ctre positionndes apris la mise en production, 
le probl^me est plus oomplexe. En elTei, d*URe pan les puits n*ont souvent pas 6x6 
5 dessin^ pour recevoir ce type d*^uipement et d*autre part Ic *^bing de production", du 
fait de son faible diam^tie, emp6che, sans son retrai t, Pinstallation de ia erf pine. 

De plus. Ies puits ne sont g^dralemoit pas recdlignes, ce qui rend difficile 
la descente de crfpines mdlalliques longues et fragiles. 

Bien dvidemment, les dimensions tnt^eiuies et extdrieurcs de ces crfpiiies 
10 mdtalliques interdit toute pose d*une crfptnes au travels d'une cr6pine ddj^ pos6e, ce qui 
limite f ortement leur utilisation. 

La pr6$ente invention vise k pallier ces dirficultds en proposant un 
dispositir de niise en place une enveloppe flitxantc k rintdrieur du chemisage. le dispositif 
dtant ainsi ccsigu que la mise en place puisse se faire k travers le tubing de production et, 
15 Iccas6ch6ant»^ travers des nitres ddjii en place. 

Get objectif est atteint, conformdment k Tinvention, grfice au fait que le 
. dispositif comprend: 

- un mandioo tubulaire souple et gonflable, radialement expansible sous 
Teffet d*une pression interne g6t»6iic par un fluide ; 

20 - une s^rie d'f laments annulaires 6galement expansibles radialement et qui 

- entourent Icdit manchon en tont axialement 6cart6s les uns dcs autres, ces ^^ments dtant 
con5titu6s en une matite initialement souple, mais dundssable par polymerisation ; 

- une enveloppe ftltrante tubulaire - dventuellement constitude de plusieurs 
tronfons independants - entourant la serie d*d6ments aiuiulaires. et dgalemem expansible 

25 radialement; 

- des moyens pour polym6riser lesdtts Elements annulaires lorsque le 
manchon est gonnd ; 

ledit manchon dtant detachable de Tenveloppe filtrante et des ^6ments 
annulaires polymerisds, aprte ddgonDage . 
30 Par ailleurs salon un certain nombne de caraci6ristiques addttionnelles non 

limitatives, deTinvention : 

- lesdits elements sont polym6risables k chaud par eTTet Joule, au moyen 
de resistances chauffantes noyte dans le manchon ; 

- lesdits elements annulaires sont loges dans des gorges menagdes dans la 
35 paroi exteme du manchon. Tcnscmble ayant une forme cylindrique ; 

T I *ecartement mutuel des elements axmulaires est sensiUement supfrieur k - 
leurdimensionaxiale ; 
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- Tenveloppe nitiante est form^e de Tils utssis qui aucorisent sa retraction 
axiale au oours de son expansion radiate ; 

- l*eDvdopperiltiBnteesiconstitii6ed'uneouplusieuisfeuille(s)souple(s) 
et penn6able(s) enroul6e(s) sur elle(s) -m&me(s) pour fonner un tube non (mni ; 

5 - ]*enveloppe Tiltrante est constitu^ de pliisieurs feuilles souples et 

penn^Ues qui sont cintr6es et fixte h la p^iiphMe des dements annulaiies de fagon k se 
reoouvrir parttellement, & la manifcre de tulles. 

- reoveloppe filtrante est subdivis6e en plusieurs tn>n90ns ind^ndants 
plac^ bout k bout, et dent les zones d*extrtoiii^ chevaudient lesdits €l6inents annulaiies. 

10 D*autres caract^ristiques et avantages de Tinvention apparaltront de la 

description et des dessins annexes qui en reprfsentent. k simple titre d*exeniples non 
limitatifs* dcs niodes de realisation possibles. 
Sur les figures: 

- la Hgure 1 est une vue sch^matique, en coupe axiale, d'un puits pdtrolier 
15 que Ton souhaite gamir d'une enveloppe filtrante ; 

- la flgure 2 repr^sente, toujours en coupe axiale, un dispositir cooTonne k 

rinvention ; 

■ 

- les figures 3 et 4 repr^sentent, tr^ sch6matiquement, Tenveloppe 
filtrante dont est pourvu le dispositif de la flgure I, respecttvement avant et apr^ son 

20 expansion radiale ; 

- les flgurcs 5 & 10 sont des schdmas reprdsentant les diiTdrentes Stapes de 
mise en place de 1 *enveloppe flltrante dans le puits k Taide de ce dispositir ; 

• les flgures 1 1 et 12 repr&entent trhs schtoiadquement, et en perspective, 
une premiere \'ariante de Tenvdoppe, respectivement T^tat radialement non expansd et 
25 expanse ; 

- la figure 13 est une vue similaire de celle de la figure 1 1« qui reprdsente 
une seconde variante de Tenveloppe filtrante. 

- la figure 14 est une vue en demi-coupe axiale, qui montre un mode de 
realisation passible de renvelof^. compost de plusieurs tron9ans inddpendants. 

30 Sur la flgure i on a ddsign6 par la r^fdrenoe C le chemisage du puits, par 

la rff^rcncc T le tubing dc production, par la reference OH Tobturateur (ou "packer*") qui 
assure son centrage dans le puits, par TP la t6te de puits ou se trouvent les dquipcments 
de surface, et par R le rfservoir, c'est k dire la zone de sous-sol dans laqudle se trouvent 
les hydrocarbures k extraire. 

35 Au niveau du r^ervoir le chemisage C est perc6 d'une multitude de 

perforations A par lesquelles se fait I'entrde des hydrocarbures dans le puits, comme 
symbolist par les fitches i. 
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Lorsqu'il se pose un proUimc d'airivto de sable il est souhaitable de 
garair d*un filtre la portion du chemlsage situ6 dans cette zone, de manite k eihpecfaer le 
passage des particules de saUe ^ travers les perforations A. 

Bien entendu. la porosity du filtre doit 6tre adapt6e k la granulom^trie du 

sable. 

Lechemisage C et le tubing de production P sont, par exemplerdes tubes 
cyltndriques en acter. 

Le diamfetre D du chemisage est sensiblement plus grand que le diamfetre 
Do du tubing de production. 

A titre indicatir. Do est par ejcemfrie compris entre 50 et 1 10 mm. tandis 
que D est compris entre 54 et 160 mm. 

L'objectifde Tinvention est de gamar d'un 61dment filtiant la portion du 
chemisage situ^ au niveau du r^rvoir R sans avoir k enlever le tubing de pioduction T. 

Le dispositif repr6sent6 & la figure 2 permet de rfaliser cette opdration. 

Cc dispositif, r6f^renc£ 1 . a une Tonne g6n6fa]ement cylindrique, avec une 
extr^mit^ libre 12 en forme d*ogive. C*est cette extrfoiitd qui est destine 1^ etre dirigde 
vers le fond du puits loisquc le dispositif est utilisd 

Le dispositif est fiKi k Textr^mit^ d*une tige de commandc 10» par 
rinterm^iaire d*un organe de raccofxiement 1 1. 

La tigc 10 est tubulaire, et est adaptde pour amener un liquidc sous 
pression, par exemple dc Tcau ct/ou dcs hydrocarbures pomp^ dans le puits, ^ Tint^eur 
du dispositif, et plus pr^is^ment k Tint^rieur du manchon creux 2 qui sera ddcril plus 
loin. 

Dans un mode de realisation possible, la tige 10. qui remonte jusqu*^ la 
Ictc dc puits. a pour fonctions de guider le dispositif pendant sa dcsccntc ou sa rcmonl^, 
d*amener un liquidc sous pression de la surface jusqu*^ rint^rieur dc dispositif, ct 
comporte des cables d*alimentation dectriques. Ceux-ci sont symbolisms par une ligne 
pointill^e rdfdrenc^ 100. Leur fonction sera expliqu^ plus loin. 

Selon une variante, la tige 10 peut etre conncct^e k un outil adaptd 
pennetlant de pomper le liquidc du puits vers Tint^eur du diqpositif, ledit outil ^lanl, lui, 
relid k la tate de puits par des cables d*ali mentation ^lectrique. 

Dans sa forme nanirelle, qui est cellc illustrde sur la figure 2, le diamfctrc d 
du dispositif 1 est I6gferement infiirieur au diam^tre Do du tubing de produaion. 

Ce dispositif oomprend un manchon tubulaire 2, g^odralement cyltndnque, 
en mat^riau souple ct ^lastique, par exemple en caoutchouc synth^tique (dastom^re). 
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Ce manchonpn&ente un al^ge central 21 qui est ferm^ ^ Textiiffnild 12 
(extrdmit^ basse), dans lequel d^bouche 3t Pexcr6nitt6 oppos^e (en partie haute) la tige 
tubulaire 10, via le raooord 1 1. 

A litre indicatif, T^paissearde parol du manchon 2 est comprise entre 5 et 

5 20 mm. 

En tntfoduisant un fluide sous pression dans le canal 21* on provoque une 
expansion radiale du manchoa 

Les caiact^ristiques du mat^riau oonstituani le manchoo et son ^>aisseur de 
paioi sont choistes de telle sorte que le manchon ait la capacity, ft I *iftat gonfl£. d*atteindre 
10 au moins le diam^tre D du chemisage. 

Dans la paroi extdrieurc de ce manchon 2 est creusde une s6ne 
d*^idements annulaires - ou gorges - 22 r6guli^rement r^parties sur toute la longueur du 
manchon. 

Dans le mode de r^isation illustr€» ces ^videments ont une section 
15 rectangulaire dont la profondeur conrespond appioximativanent & la mc»ti6 de P^paisseur 
du manchon. 

La dimension axiale a des 6vidcments 22 est sensiblement plus faible, par 
exemplc moiti6, de la valeurde leur 6canement mutuel b. 

A litre indicatif. a est de Tordre de 10 ft SO nun. tandis que b est de 1 'ordre 
20 de 20ft 100 mm. 

La longueur totale L du manchon est chotsie. bien entendu, en fonction de 
la longueur du tron9on de chemisage ft tiaiter. 

A titre indicatir, die est comprise entre 2 et 20 metres. 

Les dvidements annulaires 22 sont garnis d'un mat^riau 3 qui est 
25 iniiiaJement souple, et 6galement. radialement expansible, mais qui est duicissable 
thermiquement et/ou chimiquemenL 

11 s'agit dc pr6f6rcncc d'unc rdsinc polymdrisable sous Pcffei de la 

chaleur. 

A rint^rieur dc la paroi du manchon 2 sont noy^s un ou plusieurs 
30 emoulcnicnts dc fils chauffants rtf^rencfe 20. Ceux-ci sont convenablement aliment£s en 
dnergie dlectrique via les cftbles lOOmentionnds plus hauL 

II est ainsi possible de rdaliser la polymerisation dcs elements annulaires 3 
par effet Joule, la dialeur 6nise par les fils chaufTancs 6tant transmise ft ces derniets. 

Les fils 20 sont enrou]6s au sein de la paroi du manchon et selon une 
35 configuration qui nc contraric pas Texpansion radiale du dispositif ; c*est le cas d'un 
enroulement hdlicoidal, dont Texpansion radiale entisAne la reduction du pas. 
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Lc diam^tre exteme des ddments annulaires 3 est identique celui des 
portic»is non ^vidte du manchon 2, de sorte que Tensemble fonne une pi6ce cylindri- 
que. 

Sur cct ensemble est emmancfa6e une enveloppe nitrante 4. 

II s'agit d'un cylindre de faible ^paisseur, & paioi perm6able mince et 
souple, 6ga]ement susceptible de s*expanser radialement aTin d*acoompagner Texpansion 
conjointe du manchon 2 ct des ^I6nents annulaires 3. 

La porositd de I 'enveloppe filtrante 4 est naturellement adajM^e k la 
granulom^trie des panicules de sable que Fon souhaite anftter. 

A titre indicatif. sa largeurde mailles est de i*ordre de quelques dixitoes 

demillimitiies. 

L*enveloppe c>iindnque 4 est constitute par exem(rfe de fils ou de fibres 
tresses ou tiss6s. 

Dans le mode de r£aIisation illustrf tite sch£matiquement sur la flguie 3, il 
s*agit d*un tiessage qui comprend deux series de flls ou de fibres entrecrois^ 40»41. 

Chaque s6t\t de fils ou de fibres est emoul6e en h^lice, et les deux s^es 
ont une orientation inverse, fonnant entre eUes un angle a. 

A titre indicatif la valeur de Tangle a est de 30 & 50* environ. 

Ce genre de structure ntbulaire en fils ou en fibres tresses et entrelac6s a la 
propri^t£ dc pouvotr se ddformer, par modification de Tangle des deux series 40 et 41 , 
son expansion radiate entrainant une augmentation de Tangle a et un raccourcissement de 
sa longueur initiate. 

Ce phtnom^e se comprend aistment k la comparaison des figures 3 et 4 ; 
sur cette demi^re figure, on a ddsignt par d * et T respectivement le diam^trc (qui a 
augment^) et la longueur (qui a diminu6) sous Teffet de la pression interne P qui a 
provoqu6 1 'expansion de Tenveloppe 4. 

A titre indicatif, si on consid^ les valeurs donndes pr^demment pour a 
le nouvel angle a* entre les deux sdries de fils ou de fibres 40 et 41 est de Tordre de 80 ^ 
110*parexemple. 

Les nis ou fibres qui ccmstituent le tressage de Tenveloppe 4 sont en 
matdriau quclconque, ayant des resistances mdcaniques et anti-corrosives suffisantes pour 
convenir au condition requise d'opdration. 

On pcut dter oomme roat6riaux appropriA des Ills m^talliques. des fibres 
de carbone, des fibres de veoe, ou des fibres de Kevlar. 

En rdrdrence aux figures 5 k 10. nous allons maintenant expliquer de 
quelle mani^re s'op^re la raise en place de Tenveloppe filtrante k Tint^eur du puits k 
Taidedu dispositif qui vientd*£tred6cntd-dessus. 
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L*enveloppe 4 peut £tre simplement emmanchde sur ies ^dments 2 et 3. 
avec raible jeu. le rrottement de ] *enveloppe avec ses ^Iteents dtant sufT ^sant pour assurer 
leursotidarisadon. 

li est possible 6galement de pr6voir une fixation, par exemple par collage, 
de Tenveloppe 4 sur Ies dl toents annulaiies 3. 

Le dispositif 1 est desoendu dans le puits h travers le tubing de production 
T de diam&tre supdrieur, comme cda est illustrd sur la figure 5, le mouvement dc 
desoente du dispositif dans le puits y dtant symbolist par la fltehe F. 

Le dispositif est ainsi amend dans la zone^ tfaiter, position illusude sur la 

figure 6. 

Un fitiidc sous prcssion est alors introduit k l'tnt6rieur du dispositif, 
comme illustrtf par ies fl^dies P sur la figure 7, ce qui a pour effet de le gonfler. 

De pitftence, le gonflage se fait piogiessivement d'une extidmitd h I 'autre 
du dispositif, et plus prticssdment de 1 'extrfmitd 12 en direction de 1 'autre exudmitd, c*est 
i dire du bas vers le haul 

Une disposition particuli^ peut €tre prdvue dans le manchon 2 pour que 
le gonflage se fasse prognessivement du has vers le hauL 

Un arrangement de ce type fait Tobjet de la demande de brevet 
737 533, au nom de la demanderesse ; selon ce document, atiqud on pouira se 
reporter au besoin, une s6rie de bagues dc contention frangible gamissant le manchon 
assure la progressivitd du gonflage en direction axiale. 

Ainst, le manchon 2, ainsi que les 6l6ments annulaires 3 qu'il portc, va, en 
se dilatant. forcer Tenveloppe 4 k s*appiiquer intimement contre la face interne dc la paroi 
du chemisage y oompris en regard des trous A. 

La figure 8 reprdsente rcnscmble en fin de gonflage ; comme d6jk dit, en 
raison de TexpansicM radiale du dispositif, il en rdsulte ^galement une compression 
axiale, c'cst k dire ime diminution de longueur. D*auu« dispositifs pcuvent peimenre 
une expansion radiale sans diminution de longueur. 

Par suite de la strucnire tress6e de Tenveloppe filtiante, oelle-ci '*accompa- 
gne** le dispositif dans son raccourcissement 

Alors que le dispositif est maintenu sous la pression interne P, on procfede 
k la polymerisation des ^6mcnts annulaires 3. Ce traitement de durcisscmeni est opdrd 
theimiquement, par effet Joule, par alimentation cn courant diectrique de fils chauffants. 

Une Tois que le traitement thermique a 6x6 accompli, on ddgonfle le 
manchon 2 par mise sous depression interne symbolisd par la fldche Q sur la figure 9. 
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Lc manchon se r^tracte done radialement, et il se d^lidarise des ^l^ments 
annulaires 3 deveous rigtdes. Ces demiers restenl en place, ainsi que I'enveloppe filtrante 
4. qui reste adherer la Taoe inlerne de la paroi cylindrique du chemisage C. 

Le manchon ainsi d6pouiU6 peut ainsi €tre alois ietir< par traction vers la 
5 surface, qui est symbolist par la fl^c Z sur la figure 9. 

II reste par cons^uent & I *int^eur de la zone concemde du chemisage C 
un nitfe formd d'une eovcloppe 4 maintenue en place par les anneaux 3 (cf. figure 10). 

Au cours de Texplottation substfquente du puits, les hydrocarbures 
peuvent passer h travers le flltre dans les zones de Tenveli^pe qui ne se trouvent pas en 
10 regard des 6I6ments 3. Au contratre« les particules de sable sont arrfttte, et restent k 
rextdrieur. 

Comme les zones impermdables (conespondant aux fl^ments.annulaires 3) 
ont unc surface sensiblemcnl plus faiUe que les zones penndables (plages expos^es de 
Tenveloppe 4), le processus global d*exti3Ction, et en paittculier le d^bit, n*est pas affect^ 
15 en pratique par la presence de ce nitre. 

Dans la variante illustr^ sur les figures 1 1 et 12, Tenveloppe filtrante n'est 
. pas dilatable par 6lasticit^ en dioection radiale ; oepeodant die peut se d6ployer. 

Cette enveloppe, d^ign^ 4\ est form^e d'une feaille semi-rigide en 
forme de grille qui est cnroul6e pour oonstituer iin cylindre non ferm6. Les deux rives 
20 longitudinales de ce cylindre se chevauchent largement ^ T^tat initial, ce qui permet 
'**rouverture**du cylindre sous I'effet d*une pression interne comme illu5tr6 h la figure 12. 

Sur la variante de la figure 13, le filtre 4** est constitu^ de plusieurs 
portions dc feuilles 40* semi-rigides, qui ont la forme d*arcs de cylindre se chevauchant 
partiellement & la manifere de luiles. L'lme des rives de chacune des feuilles 40", 
25 coirespondaot k une g6itotrice. est fixde aux fldments 3 (dont un seul est visible sur la 
figure). 

Les rives opposto sont libres. 

On comprend que grftce k cette disposition, sous I'effet de la presston 
interne le recouvrement des diffdrentes feuilles 40" va diminuer* I'expansion de 
30 Tensemble restant possible. 

Les feuilles 40" sont par exemple perforte par une multitude de petits 
trous qui constituent les ouvertures du fiitre. 

II va dc sc»t que les feuilles 40*' pourraient fitre constitutes par des grilles 
similaires k la feuille 4* des figures 1 1 et 12, et inveisemenL 
35 La polymdrisation des 616inents annulaires 3 n'est pas r6alis6e n6cessaire- 

mcnt par effet Joule. Elle pourrait etre obtenue en utilisant, pour le gonflagt du manchon, 
un liquide chaud apte k ttansmettre des calories auxdits dltotents. 
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Dc plus, rinvcnlion s'adrcssc aussi k dcs ^I^mcnts polym^risablcs 
autrcment que par voie thennique, en particulier par voie chimique. Pour cela ii sufTit 
d'^uipcr Ic dispositir de moyens pour provoquer le durcissemem in situ desdits 
€l6ments, par apport appioprif d*un rtactir 
S Dans le mode de rdalisation illustr£ sur la flgure 14» renvelq}pe fiitrante 

est constitu^ de plusieurs trcm9ons (manchons) ind^ndants, dont deux - itf^rtnc^ 4a, 
4b - sont Fepr6sent6s. lis sont places bout k bout, leurs zones d*extrdmit£ chevauchant les 
^i^ments annulaires 3. 

Grfice k cette disposition, Tcxpansion radiate des tronjons 4a, 4b,... ne 
10 n^oessite pas leur contraction axiale concomiiante h celle du manchon 2 ; ainsi, si la 
Structure desdits tronfons ne permet pas leur raccourcissement axial, on observe 
simplement une r6duction de r6cartenient (espace libre) s^parant deux tronfons voisins 
au niveau des dements annulaires 3. 

Cette configuration de Tenveloppe en plusieurs parties distinctes est 
1 5 possible qudle que sot t sa structure. Elle s'applique notamment aux modes de realisation 
des figures 11 ou 13. Le fait que I'cnveloppe soit interrompue en regard des dements 
annulaires o*est pas g£nant, ces zones 6tant de toutc mani^re imperm^aUcs. 

L'invention peut ^galement s*appliquer k d*autres puits que pdtrolieis, en 
particulier k des puits de gaz ou d*eau. 



20 
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10 

REVENDICATIONS 

1. Dispostcirde mise en place d'une enveloppe Tiltrante k rint^hcur d*un 
puits. caract^ris^ par le fait qu*il comprend : 

- un manchon tubulaire sou|rie et gonnable (2). radialement expansible 
sous Ferret d*une pression interne (P) g6n6r6e par un fluide ; 

5 - unc s6nc d'^dments annulaires (3) f galement expanstbles radialement et 

qui entourent ledit manchon (2) en 6tant dearth les ims des autres, ces 616ments (3) ^tant 
ccmstitu^ en une maiite initialement souple. mais durdssaMc par poiymdrisation ; 

- une enveloppe filtrante tubulaire (4), entourant la sdrie d^^Mments 
annulaires (3)» et 6galement expansible radialement ; 

10 - des moyens pour polymMser lesdits ^l&nents annulaires (3) lorsque le 

manchon est gonfl^ ; 

ledit manchon ^tant d&achabie de I 'enveloppe ftltrante (4) et des ^Idments 
annidaires (3) polymdris^, aprfes d^gonflage. 

2. Dispositjf selon la revendication 1. caract^ris6 par le fait que lesdits 
15 ^l^ments (3) sont polym^risables h chaud par effet Joule, au moy^ de rdsistances 

chauffantcs (20) nay6cs dans le manchon (2). 

3. Dispositif selon Tune des revendications 1 ou 2, caractdiis6 par Ic fait 
que lesdits 616ments annulaires (3) sont log^ dans des gorges (22) m^nagto dans la 
paroi exteme du manchon (2), Tcnsemble ayant une forme cyltndrique. 

20 4. Dispositif selon Tune des revendications 1 k 3« caract6ris6 par le fait 

que 1 'tairtement mutuel (b) des ^1 toents annulaires (3) est sensiblement sup6rieur k leur 
dimension axiale (a). 

5. Dispositif selon Tune des revendications Ik 4^ caract^s^ par le fait 
que Tenveloppe filtiante (4) est form6e de Tils trcss^ (40, 41) qui autorisent sa retraction 

25 axiale au cours de son expansion radiale. 

6. Disposttif selon Time des revendication 1^4, caract£ris£ par le fait que 
Penveloppe filtrante (4*) est constitute d'une feutUe souple el permeable, enrou!^ sur 
elle-m&me pour former un tube non fermd 

7. Di^sitif selon Tune des revendications 1^4, caract^rist par le fait 
30 que Tenveloppe filtrante (4") est constitute de plusieurs feuillcs souples et perm^bles 

(AO**) qui sont cintr^ et fix^ k la pdriph6rie des fitments aiuiulaires (3) de fa9on k se 
reoouvrir paitiellement k la mani&re de tuiles. 
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8. Disposiiif selon Tune des revendications 1^7, caiact6ns^ par ie fait 
que rcoveloppe filtFante est subdivisde en plusieurs tron^ons ind^pendants (4a. 4b...) 
plac& bout k bout, et dont les zones d*extr6mit^ chevauchent lesdits ^Itoents annulaires 
(3). 
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(54) Title: DEVICE FOR INSTALLING A FILTERING COVER INSIDE A WELL 
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The invention concerns a device characterized in that it comprises: a flexible and inflatable tubular sleeve (2), radially expandable 
by the effect of an internal pressure (P) generated by a fluid; a series of ring-shaped elements (3) likewise radially expandable and 
enclosing said sleeve (2) while being spaced from each other, said elements (3) being made of an initially flexible material, but capable 
of being hardened by polymerization; a tubular filtering cover (4) enclosing the series of ring-shaped elements (3), and also radially 
expandable; means for polymerizing said ring-shaped elements (3) when the sleeve is inflated; said sleeve being detachable ftxim the 
filtering cover (4) and from the polymerized ring-shaped elements (3), after it has been deflated. The invention is useful for installing a 
filter in a well, in particular an oil well, to pievent the inflow of sand particles into the well. 
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DEVICE FOR INSTALLING A FILTERING COVER INSIDE A WELL 

The present invention concerns a device for installing a filtering cover inside a well, particularly 
an oil well, and more specifically inside the well reinforcement lining. 

In a production oil well, in the underground region that contains the hydrocarbons — commonly 
called "reservoir"— Ac casing that constitutes the wall of the well has perforations through which the 
hydrocazfoons can penetrate inside the well. 

They are then carried to the surface (wellhead) through tubing that is coaxial with the casing and 
of smaller diameter. 

The centering and sealing of this tubing— which hereinafter will be called "production 
tubing"— in the casing are accon^lished by means of a seal, commonly called by the English term 
•*packer." 

It is rather common for particles of sand to be carried by the liquid hydrocarbons from the 
reservoir into the well, through the perforations in the casing. 

This is particularly true where unconsolidated sandstone reservoirs are concerned, reservoirs with 
little cementing or depth. 

This can also occur with wells that have a high flow rate, or when there is an inflow of water due 
to the depletion of the reservoir, as well as for other reasons. 

The transfer of sand into the well causes significant problems at the engineering level, because it 
presents a risk of blocking the well and failure of the downhole equipment, which obviously results in low 
productivity. 

In addition, the particles of sand cause an erosion of the different materials used, which increases 
the maintenance costs for the well. 

To resolve this problem, the use is known of metal filter screens that are installed either before the 
well goes into production, or afterwards when the aging well begins to produce sand. 

In construction, the outside diameter of these filter screens is close to die inside diameter of the 
wall to be treated. 

When the filter screens are installed before the well goes into production, they are included in the 
architecture of the wcU. Their installation therefore generally does not pose any problem, because this is 
done before the installation of the production tubing. 
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The present invention does not seek to replace these known techniques. 

When the filter screens have to be positioned after production has begun, the problem becomes 
more complex. Indeed, wells often have not been designed to receive this type of equipment, and the small 
diameter of the production tubing prevents the installation of the filter screen unless it is pulled out. 

In addition, wells are generally not rectilinear, which makes it difficult to lower long, fragile metal 
filter screens. 

It is quite obvious that the interior and exterior dimensions of these metal filter screens prohibit 
any installation of one filter screen through an already-installed filter screen, which severely limits their 
use. 

The present invention seeks to resolve these difficulties by proposing a device for installing a 
filtering cover inside the casing, the device being so designed that the installation can be done through the 
production tubing, and when applicable, through filters that are already in place. 

This objective is achieved, according to the invention, due to the fact that the device is con^osed 

of: 

- a flexible and inflatable tubular sleeve that is radially expandable by the effect of an internal 
pressure generated by a fiuid; 

- a series of ring-shaped elements likewise radially expandable and enclosing said sleeve while 
being axially spaced from each other, said elements being made of an initiaUy flexible material, but capable 
of being hardened by polymerization; 

- a tubular filtering cover — which may be composed of several independent sections— enclosing 
the series of ring-shaped elements, and also radially expandable; 

- means for polymerizing said ring-shaped elements when the sleeve is inflated; 

said sleeve being detachable from the filtering cover and fix)m the polymerized ring-shaped 
elements, after deflation. 

Moreover, according to a number of additional, non-limiting characteristics of the invention: 

- said elements can be polymerized by the Joule effect, by means of heating resistances embedded 
in the sleeve; 

- said ring-shaped elements are seated in grooves made in the outer wall of the sleeve, the 
assembly having a cylindrical shape; 

- the mutual separation of the ring-shaped elements is appreciably greater than their axial 
dimension; 
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- the filtering cover is formed from braided wires that allow its axial retraction when it is radially 
expanded; 

- the filtering cover is composed of one or more flexible and permeable sheets that are rolled up to 
form a tube that is not closed; 

5 - tbc filtering cover is conq)osed of several flexible and penneable sheets that arc curved and 

attached to the periphery of the ring-shaped elements in such a way as to be partially overlapped, like 
roofing tiles. 

- the filtering cover is subdivided into several independent sections placed end to end, and the end 
areas of which overlap said ring-shaped elements. 

10 Other characteristics and advantages of the invention will appear fix>m the description and the 

appended drawings which represent, staq)ly by way of non-limiting examples, possible embodiments 
thereof 

In the Figures: 

- Figure 1 is a diagrammatic view, in axial cross section, of an oil well that is to have a filtering 
1 5 cover installed in it; 

- Figure 2 represents, again in axial cross section, a device according to the invention; 

- Figures 3 and 4 represent, veiy diagrammatically, the filtering cover with which the device of 
Figure 1 is provided, respectively before and after its radial expansion; 

- Figures 5 to 10 are diagrams representing the different steps in installing, the filtering cover in 
20 the well by means of this device; 

- Figures 1 1 and 12 represent in perspective, very diagranmiatically, a first variant of the cover, 
respectively in the radially unexpanded and expanded state; 

- Figure 13 is a view similar to that of Figure 1 1, which represents a second variant of the filtering 

cover; 

25 - Figure 14 is an axial, semi-cross-sectional view that shows one possible en^odiment of the 

cover, con^osed of several independent sections. 

In Figure 1, C is used to designate the casing of the well, T is the production tubing, OH is the 

packer which ensiues its centering in the weU, TP is the wellhead v/bsrc the surface equipment is located, 

and R is the reservoir, that is, the undergroimd area in which the hydrocarbons to be extracted are located. 
30 At the level of the reservoir, the casing C has a miiltitude of perforations A through which the 

hydrocarbons enter the weU, as symbolized by the arrows i. 
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When a problem of inflow of sand occurs, it is desirable to fit a filter to the portion of the casing 
located in that area, in order to prevent the passage of sand particles through the perforations A. 

Of course, the porosity of the filter should be adapted to the grain size of the sand. 

The casing C and the production tubing P are, for example, cylindrical steel pipes. 
5 The diameter D of the casing is appreciably greater than the diameter Do of the production tubing. 

By way of exanq)le. Do is between 50 and 1 10 mm, while D is between 54 and 160 mm. 

The objective of the invention is to fit a filtering element to the portion of the casing situated at the 
reservoir R without having to remove the production tubing T. 

The device represented in Figure 2 allows this operation to be carried out. 
10 This device, referenced as 1, is generally cylindrical in shape, with one ogive-shaped free end 12. 

This is the end that is intended to be sent toward the bottom of the well when the device is used. 

The device is attached to the end of a control shaft 1 0 by means of a connection device 1 1 . 

The shaft 10 is tubular and is capable of feeding a liquid under pressure, for example the water 
and/or hydrocarbons pumped in the well, into the interior of the device, and more specifically into the 
1 5 interior of the hollow sleeve 2 that will be described later. 

In one possible embodiment, the function of the shaft 10, which reaches up to the wellhead, is to 
guide the device when it is lowered or raised, to feed a liquid under pressure from the surface to the interior 
of the device, and it has cables for supplying electricity. These are symbolized by a dashed line referenced 
100. Their function will be explained later. 
20 According to one variant, the shaft 10 can be connected to a suitable tool that allows the liquid 

from the well to be punped to the interior of the device, said tool itself being connected to the wellhead by 
cables for supplying electricity. 

In its natural form, which is illustrated in Figure 2, the diameter d of the device 1 is sUghtly less 
than the diameter Dq of the production tubing. 
25 This device is composed of a tubular sleeve 2, generally cylindrical, of flexible and elastic 

material, for example of synthetic mbber (elastomer). 
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This sleeve has a central bore 21 that is closed at the end 12 (lower end), into which bore the 
tubular shaft 10 discharges at the opposite (upper) end via the connection 1 1. 

By way of exanq>le, the wall thickness of the sleeve 2 is between 5 and 20 nun. 

The introduction of a fluid under pressure into the channel 21 causes a radial expansion of the 

sleeve. 

The characteristics of the material of which the sleeve is made and its wall thickness are selected 
so that the sleeve has the ability, in the inflated state, to reach at least the diameter D of the casing. 

In the outer wall of this sleeve 2 a series of ring-shaped recesses— or grooves — ^22 is made, which 
are regularly spaced along the full length of the sleeve. 

In tfie illustrated embodiment, these recesses have a rectangular section the depth of which 
corresponds approximately to one-half of the thickness of the sleeve. 

The axial dimension a of the recesses 22 is appreciably less, for example one-half, of the value of 
their mutual separation b. 

By way of cxanq)le. a is on the order of 10 to 50 mm, while b is on the order of 20 to 100 mm. 

The total length L of the sleeve is selected, of course, based on the length of the section of casing 
to be treated. 

By way of exan^Ie, this is between 2 and 20 meters. 

The ring-shaped recesses 22 arc fitted with a material 3 that is initially flexible as well as radially 
expandable, but which is thermally and/or chemically curable. , • 

Preferably, this is a resin that can be polymerized under the effect of heat. 

Inside the wall of the sleeve 2 are embedded one or more coils of heating wire referenced as 20. 
They are appropriately supplied with electrical energy by the above-mentioned cables 100. 

Thus the polymerization of the ring-shaped elements 3 can be achieved by the Joule effect, the 
heat emitted by the heating wires being transmitted to said elements. 

The wires 20 are coiled inside the wall of the sleeve, using a configuration that does not hinder the 
radial expansion of the device; such is the case of an helicoidal coil, the radial expansion of which results in 
the reduction of the pitch. 
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The outside diameter of the ring-shaped elements 3 is identical to that of the non-recessed portions 
of the sleeve 2, so that the assembly forms one cylindrical part 
A fUtering cover 4 is force-fitted on to this assembly. 

This is a cylinder of slight thickness, with a thin and flexible permeable wall, also capable of being 
radially expanded in order to accon^>any the simultaneous expansion of the sleeve 2 and the ring-shaped 
elements 3. 

The porosity of the filtering cover 4 is of course adapted to the grain size of the sand particles to 
be filtered out. 

By way of exanple, the mesh size is on the order of a few tenths of millimeters [sic]. 

The cylindrical cover 4 is composed, for exanple, of braided or woven wires or fibers. 

In the embodiment illustrated very diagrammatically in Figure 3, it is a braiding con9)osed of two 
series of interlaced wires or fibers 40, 4 L 

Each series of wires or fibers is helically coiled, and Ac two series have a reverse orientation, 
forming between them an angle a. 

By way of exan^le, the value of the angle a is approximately from 30* to 50**. 

This type of tubular structure made of braided and interlaced wires or fibers has the property of 
being able to be deformed, by changing the angle of the two series 40 and 41, its radial expansion causing 
an increase of the angle a and a shortening of its initial length. 

This phenomenon is easily understood by con^aring Figures 3 and 4. In Figure 4. d* and I' arc 
used to designate, respectively, the diameter (which has increased) and the length (which has decreased) 
due to the effect of the internal pressure P that has caused the expansion of the cover 4. 

By way of example, taking the values given previously for a, the new angle a* between the two 
series of wires or fibers 40 and 41 is on die order of 80** to 1 10**, for exan^le. 

The wires or fibers that comprise the braiding of the cover 4 are composed of any material, having 
sufficient mechanical strength and corrosion resistance to meet the required operating conditions. 

Appropriate materials could be metal wires, carbon fibers, glass fibers, or Kevlar fibers. 

In reference to Figures 5 to 10. wc will now explain how the filtering cover is installed in the well 
using die device that has just been described above. 
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The cover 4 can simply be forcc-fU onto the elements 2 and 3, with little clearance, the friction of 
the cover with these elements being sufficient to ensure that they are solidly attached to each other. 

It is also possftle to attach, for exan^Ie by gluing, the cover 4 to the ring*shaped elements 3. 

The device 1 is lowered into Ae well dirough the production mbing T of larger diameter, as 
illustrated in Figure 5, the descending movement of the device in the well being symbolized by the arrow 
F. 

The device is thus taken to the zone to be treated, die position illustrated in Figure 6. 
A fluid under pressure is then introduced into the device, as illustrated by the arrows P in Figure 7, 
which inflates it. 

Preferably, the inflation is done progressively from one end to the other of die device, and more 
specifically from the end 12 toward the other end, that is, from bottom to top. 

A special arrangement can be provided in the sleeve 2 so that the inflation is done progressively 
from bottom to top. 

An arrangement of this type is the subject of patent application FR.A-2 737 533, in this 
applicant's name. According to this document, to which reference may be made if needed, a series of 
breakable constraining rings fitted on the sleeve ensure the progressive inflation in the axial direction. 

Thus, the sleeve 2, as well as the ring-shaped elements 3 it carries will, when expanding, force the 
cover 4 to be applied tighdy against the inner fece of the wall of the casing C, feeing the holes A. 

Figure 8 represents the assembly when inflation is finished. As akeady mentioned, because of the 
radial expansion of the device, there is also an axial conq)ression, that is, a decrease in length. Other 
devices can allow a radial expansion without decreasing in length. 

As a resuh of the braided structure of the filtering cover, said cover "accompanies" the device 
when it becomes shorter. 

While the device is held under the internal pressure P, the ring-shaped elements 3 are cured. This 
hardening treatment is done thermally through the Joule effect, by supplying heating wires with electrical 
current. 

Once the heat treatment has been completed, the sleeve 2 is deflated by release of the internal 
pressure, symbolized by the arrow Q in Figure 9. 
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The sleeve is thus radially retracted and detaches firom the ring-shaped elements 3 that have 
become rigid. Said elements remain in place, along with the filtering cover 4, which remains adhered to the 
inner face of the cylindrical wall of the casing C. 

The sleeve, thus stnpped of these elements, can be withdrawn by pulling it to the surface, which is 
symbolized by the arrow Z in Figure 9. 

As a result, a filter formed from a cover 4 and held in place by the rings 3 (cf. Figure 10) remains 
inside the area of concern in the casing C. 

During the subsequent operation of the well, the hydrocarbons can. pass through the filter into the 
areas of the cover that are not opposite the elements 3. On the other hand, the particles of sand are stopped 
and remain outside. 

Since the in^ermeable zones (corresponding to the ring-shaped elements 3) have an appreciably 
smaller siuface area than the permeable zones (exposed sections of the cover 4), the overall extraction 
process, and in particular the flow rate, is practically not affected by the presence of this filter. 

In the variant illustrated in Figures 1 1 and 12, the filtering cover is not expandable by elasticity in 
the radial direction; however, it can be deployed. 

This cover, designated as 4\ is formed fi-om a semi-rigid sheet in the form of a screen that is rolled 
up to form a cylinder that is not closed. The two longitudinal edges of this cylinder broadly overlap in the 
initial state, which allows the cylinder to be "opened" under the effea of an internal pressure as illustrated 
inFigwen. » , . 

In the variant of Figure 13, the filter 4" is composed of several portions of semi-rigid sheets 40', 
which are formed into arcs of cylinder that partially overlap like roofing tiles. One of the edges of each of 
the sheets 40", corresponding to a generating line, is attached to the elements 3 (only one of which is 
visible in the figure). 

The opposite edges are fiee. 

As a result of this arrangement, under the effect of the internal pressure the overlapping of the 
different sheets 40" will decrease, while the expansion of the assembly is still possible. 

The sheets 40" are, for example, perforated by a multitude of small holes that constitute the 
openings of the filter. 

It is obvious that the sheets 40" could be composed of screens similar to the sheet 4* of Figures 1 1 
and 12, and vice versa. 

The curing of the ring-shaped elements 3 is not necessarily done by the Joule effect. It could be 
obtained by using, for the inflation of the sleeve, a hot liquid capable of transmitting calories to said 
elements. 
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Moreover, the invention also concerns elements that are curable by means other than heat, in 
particular by chemical means. In this case, the device singly is equipped with means to cause the hardening 
in situ of said elements by providing a reagent. 

In the embodiment illustrated in Figure 14, the filtering cover is conqwsed of several independent 
5 sections (sleeves), two of which — referenced 4a, 4b— are represented. They are placed end to end, the areas 
of their ends overlapping the riiig-shaped elements 3. 

As a result of this arrangement, the radial expansion of the sections 4a, 4b,. ..do not need their 
axial contraction concomitant with that of the sleeve 2. Thus, if the structure of said sections does not allow 
their axial shortening, there is simply a reduction of the spacing (free space) separating two adjacent 
10 sections at the ring-shaped elements 3. 

This configuration of the cover in several distinct parts is possible regardless of its structure. It 
applies in particular to the embodiments of Figures 11 or 13. The fact that the cover is interrupted facing 
the ring-shaped elements is not a problem, because these areas are impermeable. 

The invention can also apply to wells other than oil wells, in particular gas or water wells. 



15 
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CLAIMS 

1. Device for installing a filtering cover inside a well, characterized by the fact that that it is 
conq)osed of: 

- a flexible and inflatable tubular sleeve (2) that is radially expandable by the effect of an internal 
pressure (P) generated by a fluid; 

- a series of ring-shaped elements (3) likewise radially expandable and enclosing said sleeve (2) 
while being axially spaced from each other, said elements (3) being made of an initially flexible material, 
but capable of being hardened by polymerization; 

- a tubular filtering cover (4) enclosing the series of ring-shaped elements (3), and also radially 
expandable; 

- means for polymerizing said ring-shaped elements (3) when the sleeve is inflated; 

said sleeve being detachable from the filtering cover (4) and from the polymerized ring-shaped 
elements (3), after deflation. 

2. Device according to claim 1, characterized by the fact that said elements (3) can be polymerized 
by the Joule effect, by means of heating resistances (20) embedded in the sleeve (2). 

3. Device according to either of claims 1 or 2, characterized by the fact that said ring-shaped 
elements (3) are seated in grooves (22) made in the outer wall of the sleeve (2), the assembly having a 
cylindrical shape, 

4. Device according to any of claims 1 to 3, characterized by the fact tfiat the muttial separation (b) 
of the ring-shaped elements (3) is appreciably greater than their axial dimension (a). 

5. Device according to any of claims 1 to 4, characterized by the fact that the filtering cover (4) is 
formed from braided wires (40, 41) that aUow its axial retraction when it is radially expanded. 

6. Device according to any of claims 1 to 4, characterized by the fact that the filtering cover (4') is 
con^sed of a flexible and permeable sheet rolled up to form a tube that is not closed. 

7. Device according to any of claims 1 to 4, characterized by the fact that the filtering cover (4") Is 
composed of several flexible and permeable sheets (40") that are curved and attached to the periphery of 
the ring-shaped elements (3) in such a way as to be partially overiapped, like roofmg tiles. 
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8. Device according to any of claims 1 to 7, characterized by the fact that the filtering cover is 
subdivided into several independent sections (4a, 4b...) placed end to end, and the end areas of which 
overlap said ring-shaped elements (3). 
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